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that have tension-relieving or other reinforcing properties could produce conditioned behavior. The immediacy of the reinforcement might permit even a relatively weak reinforcer to sustain the 70,000 puffs per year averaged by a one-pack-per-day smoker. Even the short interval between inhalation of smoke and brain effects is bridged by nearly instantaneous effects on mucous membranes and by the sensations and movements associated with lighting the cigarette, holding it, and feeling it on the lips. Linked with pharmacological effects of smoking, these become powerful secondary reinforcers. There also are environmental and social contributors to smoking, such as particular places and situations in which smoking usually is a part of the activity. Smoking has identifiable social consequences, both good and bad, that vary with age, gender, economic status, and profession. Any of these may help maintain or inhibit smoking by a particular person. Every attempt to replace regular cigarettes with tobacco-free substitutes has failed, emphasizing the importance of tobacco's pharmacological properties. Most researchers believe that nicotine or a metabolite is the main unconditioned reinforcer in cigarette smoke; people gain little satisfaction from smoke lacking nicotine, even if it contains carbon monoxide, tars, and other products of burning tobacco (Krasnegor, 1979). Animals generally do not inhale tobacco smoke or self-inject nicotine as a reinforcer, so a good animal model of smoking addiction has not been available. Such a model would be extremely useful in clarifying the role of nicotine in smoking. Recent research on combining nicotine injections with visual stimuli suggests one approach to resolving that obstacle (Goldberg et al., 1981).
There is a surprising paucity of information on the pharmacology of nicotine, particularly regarding its behavioral effects. Recent advances in drug analysis and drug delivery systems have yet to be used to determine effects of nicotine at concentrations commonly found in smokers, nor have sophisticated behavioral methods been used to assess its actions on the brain. Research on nicotine and sugar intake provides an example of the potential of such research (Grunberg, 1980). Rats receiving constant nicotine infusions over several weeks decreased their sugar intake without compensating for lost calories from other food sources. Human subjects who had been abstinent from cigarettes overnight showed an increased preference for sweet foods. This work has obvious, direct implications for commonly observed weight changes that accompany smoking cessation and often deter smokers from attempting to quit.
Also requiring study are the many other agents in cigarettes, including menthol and flavorings that are becoming increasingly important in low-tar, low-nicotine, heavily filtered brands. Good studies of these substances,
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